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(17) . The SiN film (17) 

is etched using the opening as mask. A heat oxide film 
(30) is formed on BPSG 

film (25) and opening by oxidizing polysilicon film after 
removing SiN film 

(27) . Thus vacuum area is formed inside opening (29) and 
etched area. 

DETAILED DESCRIPTION - A heat oxide film (12) is formed on 
a semiconductor 

substrate (11) . A trench (15) is cut in the selected 
portion of the heat oxide 

film and substrate. A heat oxide film (16) is formed on 
the sides and base of 

the trench portion corresponding to the substrate. A SiN 
film (17) is embedded 

in the trench and forms an element separation area. A gate 
electrode of a 

transistor is formed on the element formation area of the 
substrate through the 

gate insulating film. The BPSG, polysilicon and SiN films 
(25-27) are 

sequentially surrounded on the upper surface of the 
substrate and element 
separation area. 

USE - In cell array of semiconductor memory. 

ADVANTAGE - Generates stable void as element separation 
structure . Reduces 

parasitic capacitance. Separation capability is increased. 

Simplifies sealing 
void using insulating film. Effects miniaturization of 
device . Eliminates 

sealing with electrically conducting film. Forms void only 
in specified area, 

element separation capability is enhanced by forming and 
loading trench. 

Generates void which provides electrical separation between 
memory cell area 

and peripheral area. Element formation area is made 
independently electrical , 

high speed operation is obtained. DESCRIPTION OF 
DRAWING (S) - The figure shows 

the schematic sectional view of semiconductor device 
manufacturing method. 

(11) Semiconductor substrate; (15) Trench; (16,30) Heat 
oxide films; (17,25-27) 
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frie»±^frieis^»J8i^fi!t$it^s 1 

fries 1 ^-ivtm^smwmtifmtLxm^ti 

xviztzmtti*m#mm. 

[ w*5 2 0 3 frf &mtmm±.tz* * n 

50 mimmmwj:< t tfrie^ * y ■t^mmtmum 
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(3) 

3 

7 <<zii®<wtmfm&.. 
i w$js 2 1 1 m&mmmiz x omnemmmm® 

i> izmimmtfimm^mmmt txmmi z t 
umm3) im^#ms.ii*m#m±.tzm 10 

mmmmmmmm^mti x ? izm&ztixti *> . 
mmmmt mis&mmmztix wztzim 

: ii^Ji 2 4 ] ^mmmmttmmmzmm 

mmmzmm^mm^mfs. udk . mm* mi 
mmztmt&m20)xmb. 

mmziitt mi^mftmmcomzm 0X0 &ine 20 

1iffiEa*IH*JBiWkLTinEBIJP«*af0W-6l8-Cft 
ftfc3£»««£*H*4*7tf>X8fc t 

iftie¥gftS«^£ffi£«ra&»§L a*st ^2 cog 
!UiiHi&«iST6lfS3?)Xlifc . 

fc t,1ffiE»2<oaftKfc:*l <0BBP»*jejS-r& 
H4<DIgi. 

mi^2^m.\m^zm3<r)m.\m^mmh%5 nx 

gfc, 40 
IW85» Srx -y f-A >y ?t 6 £ t J; 0 , huI£ 

m2<nmtmcr>mmzw,3<nw.imfrh%h*r4 y*?* 

?izLx, man i «3mmntaumoiti tx-mz 
mmm t mmmmmmt z n&x yi-yytx. mz 
mi<nmim<nmmz&mtthm2<7)fflummm 

mil® i <r>mm . is 2 wsflasatflUieiM f •> *- 
ywaftus^x-y M7fy ?m,z x^mztimscr, 50 




1 1-12 6 8 1 9 

4 

a. 

•t&minxnt, 

mmMzmmimn£tzf82<?>xnk . 
iztmtim? i mm a m 3 «xst . 

mzmmmmzmm&m 1 *>Rip»fc me*** 

*^fc:fcftl.iffi2#»*S«co^JiCS'J^tS^20Ba 

□»*■ t i> iz®mmtmmizB$.i-&m5 coxmk , 

415iESfcRS: , >x-y fx -y 3- y J: DWKfllia 

fries 1 (^wn«rt ffi^ax,Tiine2SWJffi«i 
*«ffl-f4fcfct(c. mmm2comn&wzmmwmm 
zmfr&A,x'mi*m#m? t mimmmzmfmizm 
tt&minxmt&irt&zkzmLbi-ixmtim 

1 mm 2 7 1 rngmmm^mmmzmm®. 
-thmicoxuk. 

mmmzm<mz®m$>m2 oxnb , 
mmi&xsm i*m&m?±£ *tr firie^ttas?) 

£ffl*H3«k3fc«ai^*»jaW-6S4<0Xgi:. 
«HK»jKt4»5<0Xgk. 

wiBfi^bKSr'fx^ hx-yf-y^ffitj: •yfiiemi^ra 

Pi5*^|^*LT. t»IE»rt*SHifi«frS*6<0X 
St. 

&%2<mummimmMmizmmhWii<r>xu 

k. 

mm 1 <r>ma%Mzmw&tmfr^x'mi?£.im® 
mmth kkhiz. f)ia^2orapssrttMie^«M 

imm 2 8 ] Mies 1 ^-nmmmwcmm 

mmw&iz x 0 mismmmmmztLX m z t sr 

#®i:-ri.n*ia 1 9 tiE»^w(HSf . 

[is*3S 2 9 1 mz*mMffi.m±.izBtfiztLtz* 

tffiamJMb. 
co^-^b^L. 

mim2<n*-)wimtf, mv*mim.®<rimb 
49. 
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5 

Me*&«aiJi t MesmMt nx 
mn&mt . 

Mem 1 <7)*-il>mzB!&ZtLt:& 1 OSttlB*: 2:* 
U 

Mem 1 *SI«llfc «fc 0 . Me2Pffi$J«P3!S*lT*5 

0. 

MeTM»fi;tii±^MeirajesMt^$^^m 2 

Miem 2 «*-Artfc«fiSnfc» 2 L . 

Me^&wstWB t Mem 2 mm t imsssntim 
us. 

[000 1] 

i&mizmi-&i><7)Z'h&. 

[00023 

mmt ix . amHM«ic7 < -iv Yma&m* 

[0003]**:. mmrnmt txm^mmm 
m^ztmrn^hh. mm. »bbib6o-i 5 

0 6 4 4#&fftRtf#@FP8 - 3 7 2 3 OtMC, £ 

[00043 Me#^BS6 0-1 506 4 4^SfcE 
a*»Mfc:J:fttf. i|m«S«±t:»i«LfcCVDI!Mk 

[ 0 0 0 5 3 fcfc, MB»WiWc»tJi£»£U 
£ 1 ^mgSx-y^y^LTMie^ck <9i|s£c02il5|g|5£ 

c o o o 6 1 *3t . - 3 7 2 3 o-^w^es 

fi0»BfltJ:#itf. SBtWlfcLT, T^ft««LL(c*? 
4Htffl<0»*»lRL. ^Stttf^Wa+T^?/-^ 

t IZ J: o T friBii<0±«K i- 'J 3 :4ftUtifr?>fggR£ 




( 4 ) ftBPr 11-12 6 8 19 

6 

£ i: t J: o T . Me»rtK&&$£i5^£tf ^Ti^ 

mco±M<DMzisva>mwmcr>m®&mi8.L. m 

[0007J &tz. Rt<^m i 8-3 7 2 30^^ 

tzffl&mmm 2 ^xtm. m^Mm^mmm^ 

y->v^mm^x^xmmix^mmmhmmi 
10 mztix^h. 

[00083 

£«T3lK*^«t^Offl±£@Sfc*>fc:. ME# 
MBS6 0- 1 5 0644-f^fcHKsSivO 

%<ti>iu m&nzgmmm * t . mmnnm. 
mi>mmwizMtfLZtih<r)x\ ^xi^mmthzt 

3 ymmmizmm- & z t wmz®miz%& tu? 

20 ISJS^-JTt. 

[ 0 0 0 9 ] fflWcJ: OsmfcjJWteEjfr*-* 
jST&l>. lffl£«HPP8 - 3 7 2 3 0^?8tfE«SiX 

■c^sntt« 1 Til. jl&UcJ: a iz huy^mnrnz 

frSE2KW±«tcie«|R«:»lSTS 6 t LT l^S . 
[ 0 0 1 0 ] L*»U HRC. 3TP»«IS« ( h U^f- 

30 fcft , mWAzii-fyn-y 5 ^ o yHR+jw m«(; 

tKxcobuyf-mz->y/ -jiGwsm £-<mzit% 

[0011]-*, Me^M^FS - 3 7 2 3 O^fgtC 

i e»^ iiT v \i mm\ 2 t«i . h v > i-mx-it* < m& 

t iz J: 0 flA»-h.Stt«*«T<0«ft^|N$ < 
[00 1 2] itz. *T4 H«>*-/MBt**<L-CSEH! 
«HS^IlS±T^S=5r7-n-b^t^&<o 

[ 0 0 1 3 ] § feC. ^¥8 - 3 7 2 3 O^fgtie 
ttS*iTir^6*ffiT{i, vvy^-mmk. hi-y^mz 
50 «W«ifcSMMMMfcJ9«*-r6i3fc»*LT 
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-y t vizfr^SftWi^-iSyfttzimWitizm L 
[0014] ^Hj^gwa. m^mmmx'hhmM 

com^mm ( +<o3e«) 4 -r t 
4. 

[00 15] 

*mw*rafc»*3iifcjs 1 os^^gtiijt t s 2 <o* 

^ffiSJti: £flU . 15iE¥#tt£«K:tt. fTES 1 <0 

j <9m%zix&m 1 wsmsffiawkir 

SHtefltt. MESl^F#8ffflfitJ2. B5fE¥&fl* 
SC»«5it3tSSl<0«**»fell!^S<iTi3 l 5. fTES 

lcomsmzm^titzmi co^mmmmi. fries 

2^§imMji<2, 1 

[0016] **Hj<o4WlcSHO-ffi«0ffcfc^T 

11. fiieSi^$$££t?Me^ftffi£±l«$ft 

fc* i wffe^it . fries i <o?»si5±ofries 1 cotm 
mizBfS.zti?zm2cDgmm®zffii. friesi, S2 

[ooi7] *wnco*mft$m.<7)--m.®mzt5^x 

12. fries i ^iiauiofries 1 <o«s«tfc:»j£s*ifc 

micBf&ztitzmnmizkr). mi&m®mmz 

[ 0 0 1 S ] *I^BflC7)^Hf*^S^-®ttM^fc^T 

=e y *)W&ffi®x'h -5 t . fries i , s 2 <7)*^ ?stt 

[0019] *»W)4iSW(cigI<o-JB«Wt:tJ^T 

[0020] *?»¥3i#^S{2, ¥»ft£K£JBj£ 
SfutSlOiJJ&i:. MeSl<^$£^&frie¥g# 

«fiLht:jgj«siiit» i <nmmt .'j>-%<t t--sw> 
maBi<?>aii»rtt»BK5iifcSjHfH«*fflii. fries 
i «»»±^mssi i o&nsticflM $ titzm 2 <ntm 
i . files i otesiRj: . fries 2 

[0021] *mi<?>m#mmi. *mmmzm 
ztitzmt . mum$mii*mm&±.izMtiiztL 




5) MP? I 1-1 2 6819 

8 

fcSSKOiefflRfc. iiie$±OSl«J£«J£agl«$ii 

fcss i <r>mt m®t . ^ < 1 1 -soffliEiiirtfc®* 

$fifc»202l»fH«i:**U files 1 RlflS 2 <7)2 

[0022] *f6BflO^^a<0-.««MCfc^T 
J2. fries 1 «IiKS2«W«?il, bu 
2 ottlHRtc i 0 WIBSfflUBKbWeWS v ^ . 
[0023] *^o¥»^a^-««ffiJtfc^T 

t* . fries 2 co^Ko^Jiti . fries 1 osmsswo 

10 «WJiT*4. 

[0024] *i6HBo*»#^iaw-.is«Mtfc^r 
, fries i ommiz fries 2 osMNHKttt? 4 m 

[0025] xmn^mm^imMizti^x 
(2. fries ic7)*fi«±(=S2co^i)«^)S$n, fr 
les 1 vmm&m- «. MiaiPiw)«u:-c* i» . 

[0026] #?SHJ!0^tt&gOHI«ffltfcVvc 
{2. -^OiI®£fctt£Me$fc«2S3^l£lilItfft« 

20 [0027] *^Bfl<7)^^lc7)-«ttf5lJICt3^T 
«2, Me^gttfflKrW^ i: t>H»tf>««K:*4*> 

[00283 *mn*mmm(r>--!mmtzts^x 
(2. frie»ojggs<?)-gp* 4 fries4<7)ie«±<7)---^ic 

[0029] *Wn<r>¥m#£W<0-mMMI,zt5^X 
{2. nm^fMHR^. SOI, SIMOXCOI*], 

[0030] *^H^*»«^a^»»f5lJfcfcUT 

30 (2. m&&2wm>m®Tim<?>mwmm®< l zm&& 
4ff)tmmmi.x\>^. 

[0031] *me)*m&mw-mMmizh^x 
(2. fries i<7)&®m±.izmmmtfBf$.zti, mm&m 
mzx vmE&mmmmzixx^z. 

[0032] **^^tWao-JMW!fc*JViT 

{2. «ne*w*»Rt:«. 4f$r< it-aicofrie«c2 
[0033] *^o^*^a(2. ¥mww&\,z&$L 
40 timmmmk . ^ < t t-suofjie^rt tmsti. 
ii^sio*-;i-fc. fries ico*-/utfriesp^«i 

[0034] ^Bfl«¥S^a<7)-®«t9JtfcV^T 

{2. «re»io*-ywrtK»«s<ifc*«iH«r*u. fr 
[0035] *wR<n*mfa$m<7>-fmMizi3^x 
mii^m&m±<DmmfflmmizBfS.2ixtc 

50 S2^-/UtS:Wt. fiieS2^*-;K7)JSg|i*<. fi 
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9 

f&^tirzmmm^L. muT^mi^mbmiimm: 
[0036] *w>nn¥m#mwn-mwMiz}i^x 
t , mien 1 0)sti-A>pnz&tiLztvbm i m&m t z 

Sfi/:»20*-^i*L. frfBS2tf>*-/K?)JSgB 

a< , wrie^««itt«cJi«*Mi k & o . iwies 2 10 
rtfc»j*s*u^2«»tiifc*u frie^Mfclfwi 
k fries 2 t ne&R znx^h. 
[0037] *mi<?>*m#^<7)--immizi3^x 

fiie2Pf:ffl«{i^=5:< k bmitvjwm 
[0038] *»HJcVN»#«llO-JIS«JMttJ^T 

[0039] ^m^m^mm^-mmnzn^x 20 
(4. i?fe^ft««^-a5o««ctc*jfti.fjs»tJ4^ 
sw#a«3*i.-c*j 0 . mriesp^«k k t izmam 

[0040] *%,wco*m#m'3L<o-immizti^x 
a. mi*mwmm*mftm±.( l zm®m£'frLx¥ 
mwmmm^ixxtch^mwmx'h^x . mmtf 
mwmmizmt hxo wbjss jit a 0 . mzstmm 
®t mummmmztix n $> . 
[0041] *%,vm¥-&ftmm<7)mmjimii. *mfa 
mm^m^mmmizmiBmthmi^xmt. f/ie 30 

KSffiw-s»2*>igi:. mmz-ktsmii^mmfc 

k, fjie«rBiffijiM±{cit«)i&««-ri>n4<7)ig 
k. mrffiM-fkii^««^i'JSfi.Mpa5&Me«SMa 
i^weJiiaBeawKje*^- s s 5 <oxm t . frieg-fui 

£^x-y hxyf-y Affile J: OI9ieBI!n»*»4>l**'ti 

S6coxgk. mmmmmmitLxmumumm 

□wtom ztuzsm&M t mmt hwi <oxm t z 40 

[0042] wj^stt^cof^aji. 
wsiffim^mmzmmm-hw, 1 oisk . fne 
mwzMtRmzfmiW£B& vw£. s 1 

WiffiifcSS-f 6 * 2 k . H5fe#2£ti*«?):£ffi 

(caskim* saw. »2«afl«twwHiw-** 

3 cOlSk , < k i> fuieilS 2 ^OflJIlCjR 1 WBSP 

mj»tiftim40>xnb, m§dM2<?)mim±.izm3 
x-y+^. y ?t&zbiz£t). mE%2(?>mttm<?)wm 50 




«fH¥ 1 1-12 6 819 
1 0 

z>m6<Dxmb. mi^nmmRvmvtJ 
-/wwun*^.* ? c lt . fries 1 og-rtn^suitf* 
ataj-r 4 1 x-mmmmb mmmtmmb £m&x ? 

wBP^^^Bict-ssi 7c7)xsk . fries 1 «sfl«. 
S2wg-ib^&y'fiie-t^ h-x— /i«flaR*^x-v h 
x.?+y?mzx ma-? htssoxnb 
[0043] *jH*o^f«iai<owa*ffi«. 
ms.(?>m?ftimmzmzBf&t&m 1 <ox*ik . fjie 
mmzm,mmsrth&2<F>jMb. mimzz. oh 

5t§ixl»fJie i t i ^*««^*^vSttffl^^¥^**i L 2r 

mmt&mwisk. memtt.&<?)mtz$mth% 
1 «oiBPgi5kfffe^#^^ti5tti>fiie^*ffls« 

^ffitiOfl^Sl^P^^I^SLT. IWBairt* 

siieawk-t4S6<oxsk, fries 1 ngin&Mzm 

WR&M*^TW0R22MWl*®mt& k k it, ffir 

les 2 offlpsrt tfriBOTLR* sfeiiA-cfri 
m=F bmimmmnmtz®m,t&m7nxnb 

[0044] *%w<D¥m&gim<?>mmmit. 

ffiR<^F4MifR«t»*Jg«-<-** 1 coiSk . file 

mMzmt®£m&tz>m2<r>xmb. mtim£.& 
fcztimmmmunm+ft&mmiz^mftm?*: 
B&?&%3<?>xnb. mm±.Ri?mM¥mfom?±. 
zi$tsmz*mfo&®cr&mm 0X0 izmmsmm 
Bm-tm4coxmb. mi3ftM<>>3imtz&mth& 
1 comnmmmmtmmizBtitt&ms wxnb . 
friea«5r^x.y hx-y^-y^cj; ofriesi^ 
p«*»^»*lt. frie?irt^2PM«k-r&S6ox 
gk . mc^nwmr? izmmm^mwm^miz 
mm-hm2<mnm*mmmim%k\<zBf8frz>ni 
<Dxmb. files 1 nmntoftkwwA&is.th&As'Cia 
iimmmmm-thbb^z. mi&2<r>muuwz 
mtm%m®fr&Lxmi*mwm=?- 1 frtegmns: 
vsmizn^ttiSi8ff)xmti^th. 

[0045] 

Kpgp*^ i^*-r s t » . » t ir B i*eiiK t «ratS5t 

[0046] *fKBt*J^T{i. a«KS:lMk-f 

4^ k t J: ^xmmmmm^mth z t 
x. m«%^m<r)mm® (m^mmm) iznix 

xnmhzbwx-th. 



05/14/2003, EAST version: 1.03.0002 




(7) 

1 1 

I 0 0 4 7 ] *«Wfc*J^Ttt, *HSttWWC 
[0048] 

( * i > bit. is i vmm%mt ix*mi 

h 9 y 5>* * fcjgffl W: Wt . HUfMMR 

[0 04 9] 01 (a)fcjR*-J:3lc. p£¥*fr£K 
1 1 <0*iB«*i*flJiaK* 0 A'-y HIMSI 1 2 SrMW 
3 0 [nm] **>-tfc, C VDffiti 9* 1 

U v y r? yjg l 3 y 'J 3 y SftR 1 4 £ ft$JI 
100 [nm] t 50 [nm] *8ftS. 
[0050] 7*M;y^97^ft»&^X.y 
f - f ^ftffifc <k 0 . «TB$M«£H 3 J: 3 (Die 'J y U 
a yH i 3&tf y y n ySHfcflt 1 4 SrA-^-^y^t 

m\3mf : s>)3vwm\4*w&$z>. 20 

[005 1]&£, z/V?yg.ttmi4£-?A7k L 
Jfc*-f4. |all;<v- | J3>'g^l4lr-7^^ 

t tr. a^M»sw<vmif»^«i 1 £x-y^y^L 

T. «$30 0 [nm] ,i®300 [nm]«hVyf 

1 5£¥*ftg«l l£#jS-f&. 

[0052] &Wt\ 01(b) fc5?t J: 3 (C. JKIKI: 

at A 0 . friEM^yf- 1 5 1 1 tats? 

W:SHti 1 6 *RJ* 1 0 [ n m ] . *«) 

CVDffiKJ:',. hUy^l 5 Sr*tr¥Wfls36« 1 30 
lifcyynySMfcRl 7£$«1 50-200 [n 

m] mm&. 

[0053] KWC, 01(c) iZ^tX 0 1. RJEtt 

4*yx.vi->y (R i e) j6t:j:9. iso^y^m 

1 7 ^--K'Ji^'Jrjyffil 3#Sdi (HE) -TSiTX-y 

ore ^ y 3 y a-ftat 1 1 s saw s <i t *«Tig 1 4 

RI EffitiO. ^'Jv-'Jnyffill 3SrX 

[0054] 02(a) fcjj*t J: 3 40 

SKI l±t^U3y|WUItKWl5 0 [nm]«R 

x y^A'-y^t^^t^iO. yU^yS-fbMl 7<OOB 
S(c y 'J n ylKLIRfr 5r 6 1M F •> * -/HHfcK l 8 
fS^M«t»fi£$*r0^y 
y3yg&ffcffi|l2£|Sfc*-fS. 
[00 5 5] <$CWt\ 02(b) iCT^tX ofc. £BHb 
ffiC J: 0 . ¥Sf*ffiS 1 1 OSfflttSfBttLhcy- MS 
fcRl9£#jfrf4. CVD£(cJ:9, y-h 

wtm i 9_bc «i( p > a^-rsfitoKy y y 3y 50 




Wfffl^ 1 1-1 2 6 8 1 9 
1 2 

mm 2 * y nwkiR 2 1 twa 
ymmz ±9.^7 7iwt« 21. K me 2 

0. 2Wfy-M!MfclSl 9*W»:^-xy^4. 

[0056] *m#m& nity'ja yirti: 

K2 2Srit»Lfca. RIEffitJ:"). Z^O^y® 
&m22ZJi-y^-v7t&<li:<,z£*). y-MM2 

0 fioijat y y 3 y»fla8*><b & & im h * ->u®it 

[0057] ^co&n. 1 1 (nmTfcwm. 
mmzmm-t *yrZAM*&sM£mzmm-&zt 
tfz-Zh. mz, ¥m&mm lemmzm-ztz. 

nco^frssi 1 n^zmm-ixyi&xmfr^h 

1 0 0 5 8 ] K^X\ 02 ( c ) (c^-fj; 3 (C CVD 
0 1 1 Affile B P S GH 2 5 ^JS9 
4 5 0 [ n m] fflltth. ^f*SS 1 1 (Cffl 

jaa («i«r, s« : 85 o vci . «m ■. 30 [m i 

n] ) ZmtZtlzX.*). BPSGJ8l2 5<7>SlJf£¥iB 
^tt*. CVDStJ: , ). BPSGM2 5±tC 

^yyy3y^2 6Sr^f 100 [nm] . yy^ya 

•fb)i2 7^MWl 0 0 [nm] tHRWMW-*. 
[0059] JfcrVC. 03(a) K^t j: oC. 7 * h 

y y/77 ^ mimtx.-yi-yfttmzj: o . y y ny 
aftK2 7^v--y/-r4;tfcj:o, v-ynya 
-fbil 1 7_t^y y 3 ya-fb^2 1 tag 300 [nm] 
(*-;i-) mmh, Ht. ^#<*s^i 1 

<^Bit:^y3yaflJ82 8&Hffl00 [nm] Tit 

[0060] mz, r 1 Eatct 0 . y y 3 ymmz 

8 .y f-y\'.y c fc J; *) . y y a ymm 2 7 

comm- y y 3 y a-fLK 2 s &h tch -f 4 h ^ =r a 
im2&*ffimh. &^x\ ztiho^v^ymtm 

27 **7*-)VgAm2S,*1X9t l/C. iK'J 
y y 3 yffii 2 6 B P S GR 2 5 SrHI^x y f- y 

hztizxK>. tsvaymmi 7commzmmtz>m 

□SP29 (ttfllOO [nm] ) 5r^yyj3y^26 

[0061 ] i^^T. 03(b) icijcf J: 3 1. >>x-y 
hX-yf-y^cAO, 0ij^(f. H 3 P04 »»»<0X 

vT-ymmtmi. yy3ya^i7. 27. 2 

8*»*t 6. hUy+l 5ftlz£m (S 

[0062] z<r>£?i,z, v\yy^i5Hzmh>^tti 
±jfS-BPSGf^25 KBfcWifc y y 3 ya^kH 1 7 
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11-12 6 8 19 



1 3 



1 4 



S GJS 2 5 1 <0BIK:3cS«t2iHiilW*»«t 4 £ t ** 

[0063] **>& N U 'J 3 yjg|2 6f3%&fc*]ft 

2 6 £ £IHHR 3 Ofc^LT HP35 2 9 fflmZtl h . 
.TOJ: 3 ic. ^*>»jSLTt$^Jfc.1?y x 'J 3y|g|2 6 £ 
SMSMk-fiiktioT. 8fln»2 9##Rfi#jfc3*i 
TWt ii&Mlz&Wl'f&Zb tfT- S § . 
1 0 0 6 4 ] fcfc . L*V^*emWHHR 11, * 



[0065] frfe, MPgB2 90ttSDi:^ l J^ l j3>' 

S U P RE M4 £JflVVfc x 5 a U—v' 3 y*S*K J: 
St. ^'Jx'J3yM2 6(7)MiITi:-en(C < t-5TMP 
• 29«l<':t SfcftoHJPBgD t WWffi 

10 [0066] 



T [Mm] 


D [um] 


0. 1 


0. 1 2 


0. 2 


0. 24 


0. 3 


0.3 2 


0. 4 


0. 44 



[0067] ja±05tssa»£ . #y S'U a fK2 6 
urn* % BunasiaD jjLhft *itt^»-c* & c t 

5. 

[0068] eujra Lfcj: a t, i nmm 
mmizm&^mfcmwvm&umi. *m#&Ri i± 

(dRBHtlB 1 2£fi2&LL. Z co*KftBi 1 2 fc 

fil lSrraPLT. VVVj-l 5Zffim-h. 30 

£ O h u y f. i 5 0 AgKffiKflgl 

>m.im 1 7 SrlJE YVV^\5 rtfcSES tft 

[0069] &^T\ 1 1 

*HCBPSGR2 5**MH-6. *<0ft. BPS GJH 

2 5<omm£ : ¥t&{ktz>. bpsg^2 5±(c--k 
y y a 2 6 &if ^ y 3 yawus 2 7 

6. 

[0070] &Wt% ME M" V+ 1 5 rtfcSlft L£ 5/ 40 
y 3 yHfl« 1 7 ±lcffil* * 5/ y 3 yg-fbJi 2 7 * at 
WWClMcU ^ynvSftRl 7±<CK||Ptl2 9* 

MB x y 3 y M« 2 7 * ?x ? h x y y ^ffifc J: 9 
&£t&Ztl,z£*). hU>-f-l 5tBui5B8PSS2 9|*I 

[007 1] &I^T\ #y v y 3VJR2 6 SrfRiKkUT 
«»fl«3 0£#J*U fjie»Kft)«3 0t'HtiEM^y 

f-i 5tsipgi52 9*>±s£«mLTffi*KB« (tara 



LZm&ZbiM&btch. 

[0072] dS2«Hfi^SS) <Xfc, *XW>JR2^ 
HataeSR*. 04 s 05 ( a ) ( a ) ~ 

010(c) £#$.L&*^JWfcWfcf89!tl>. 04li 
n2?>2mi&Biizi%&Ni'-* >*>mo s h^yy'x? 

Ojlp&^ffll^LTfcO. 05 (a)-08SV09 
( a ) ~~H 1 0 ( c ) (i. 04 fc&WI. I - I tgC&~> 

rmmzmmtz* uzh <r>x% h.%2 <vmmmt 
% i cnmrnmrnt mmz*m& Nf-* y*/uvio s h 
7>isx?izm LizM?hhtf. mmmmmz 
xmt, v-*/km ymm^mm.mimm^> 
xnmmz'tf o z t iz£~>xxmkm®uz&m 
mtix^h. X2<rmiwmzti^r . men 

gfflsMBTm Ltz Nf-v y*ynw osh7>y'x^(7)1f 
«B*»fc*fJ&t4»<5|«t:ov^Tttia|-ff^S:ia-r. 

[00 73] it. 05 (a) t^-fJ:3(C, pl^ 

mm i osff(=aHMtt&fcj: kwuii 2 

^Hff30 [nm]T««. -tOjit, CVDffit 

i y^y v y a y«i 3 1 xy a yg-ftM 1 4&zti? 

il^fflOO [nm] t 5 0 [nm] tf^S. 

[0074] fcos. 7 * I- y y 7 < g'ffmy'x v 

3 y^l 3 Sl/y y 3 yg-fbl 1 4 t^9--y^t 
h . t^i?*> . SH^WWHcjRrtSftfcdf y x 'J 3 y 

Hi 1 32u>'^ y 3 yg« 1 4 *ifts-r s . 

[0075 3 mz, i/V3>Wmi4*-?X9bL 
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1 5 

X . -v mm 1 2£x-yf-yy LT 

ttx. %tt&mm*mmmi ln^f^i 

T, S3 30 0 [nm] , ©3 0 0 [nm] OM^yf- 
1 5£¥3SftSJSl UC#Jfrf4. 
[0076] «WC, 05(b) fcjjrf J; o |c. JRKfl; 
fetiO. 5 ftcD^sSttM* 1 1 teas? 

WfcSftlMtK 1 6 £jRg 10 [ n m ] mm~h . 

a. cvDffitcio. hu>i-i 5z&ts*mfcmwii 

l±ti/'j3y»UHl 7 SrKJfl 5 0^2 0 0 [n 
m] Jt«t6. 

[0 0 7 7] 05 (c) fc*-f«J:3K, SfEtt 

^fjj-yx-y^-y^ (Ri E) ffifciO- ^ynyg-fLU 

i7^jku^U3>«i3*»«b (aaj) -r**-cx^ 

CME^'Ja^HftRl 7 fci&fifrKfcfc 
6. RI ESKiD. dry i-vayli 3Srx 

[0 0 78] &^T\ 06 (a) fcijcf <* 
£K 1 1 ifcS^U 3 ygft§l£8IJ¥ 1 5 0 [ nm] «« 
**. RlE^ciO, Z<r)*sVu>mmi 

X -y^-A-y ^-tS wttCiOs S S X ) 3 1 7 WfflJ 

St; y'j3 ymitmfr h% h <M F * -/UMfcJg 3 9 

•J a VIM* 1 2 £MHSf*. 

10 0 7 9] fcwe. 06 ( b ) KfJ:3t. *SHfc 
ftt J: i), ¥i*fcfflKl 1 *>*7#J««*J:fc:y- M8 
«1 9£»Jfr*-&. *«tt, CVDStii), y-h 
BMUR 1 9_tfc. « ( P ) *»H-rS#ifc#U i"J 3/ 

*»4>**y~ \-mm2 ow** 7 7i«2 1 
mutt*. *<om, 7*hyy^57-fa*Batfx-yf- 
ymmzz. o . * y v7iwui2 1 . y- h«& 2 

[008O] ^mvftcSK 1 1 iicy y 3 ygHt 

BB2 2£*«Lfc&, RIEifefcJ:"?. znisVayto 
^UH2 2*x-yf-A*v7-t4ii:KJ:0. y-h*«2 

* 7 Tinas 2 1 t ix, m=f-m^mm<n^m 

[ 0 0 s 1 ] 1 1 <n&m&w& 

h . 1 1 fcasjastit-M 1 k: 

n* gwy-*<^2 3:BJ:tfFWy««2 4£JBj£ 

•rs. 

[0082] &OT\ 06 (c) {C^Jpfc, CVD 
8tfcJ:')¥*ttffl81 ltf)£1BfcBPSGM2 5£Btff 




( 9 ) «Bi¥ 1 1 - 1 2 6 S 1 9 

1 6 

4 5 0 [ n m ] HtS^S . WfcfflR 1 1 left 

%m (mm . : 8 5 0 c*c] . : 3 0 [m i 

n] ) mtZtlzX*). BPSG«2 5W«Ji^ 3 Fa 
ft**. CVDftHiO. BPSGR2 5±t 

i/'Ja>'Bftll2 7tlWl0 0 [nm] £*«t*. 
[0083] ^^T'. 07(a) (CTjrf J; it. 7 * F 
'J V?7 7 ■< mi&U'X y+> fWZ* 0 . y'j3> 
gfbl 2 7 2r -x yfth ZblzJ: 0 . y-'Jn/l 
•ffc&l 7±«0>"j3yg-fb)K2 7lCilg3 0 0 [nm] 
10 ^MPg? (*-A-) ^Jg)SL. Rli*{cy-AttlMI2 3 

jA& f HwyaaMi2 4±Kfflst6ffiaK:tBBpa5 

ftl«2 8*(WPl0 0 [nm] 
[0 0 84] -?-L-T, RlE»fcJ:»h y'Joymit® 
2 8 5- x >y f- A 7 ? f S C t £ X 0 . y'J3 >-g fcH 2 
7 ^OraPgfJ^ffJlMtC: y'j3 yg-ffcH 2 8 d» ^ * 4 - t-f K 

LT, BPSGfflt25Srx.yf-y^&;i:(cJ:0. >- 
20 y r? yg-fbH l 7 W^il(c?iJ*r 4 BPS 2 9 ( 1 
00 [nm] ) V-xm23mfYV^ym2A<r> 
«JB(CSfiif6raPS3 2. 3 3^BPSG)«2 5tC» 

[0085] <X^"C\ 07 (b) ^x 7 

hx-yf-yy^J;9, Witf, H3 po^ wmox. 

v+yymmzmmL. isvovwmi 1. 27. 2 

A, hU>f-15rttffiH(ffli)««t»|jW-4. 
[0086] i^2<7)Hi|^JST'«. ^VftcSfi 1 1 
30 ±fc^tij Lfci^ 'J a vSibM 1 7 <*>«B* 1M H «> *- 

;wa«3 9ta^>T i^fc«>. y'jn ym-itm 1 7 
y 3 ymm 1 7 ^1^*1- § i t * j t-^ s . 

[0 087] WX\ 07 (b) iZTptmz. XA'.y 
^ffi**V^4CVDifefc:J:oT. £ffifcff§100 [n 
m] m&CDJ-fym (Ti ) JR3 6Sr»«'tS. d^f- 

^ »1 3 6 (i y-^a 2 3 aw K u-f y V 2 4 co*@tc 
40 £fi!> ^ t C «t y . BStSUB<0^tUKtaS- W« 
Sr*-t4. BPg|52 9^iiiiL^f-^yK3 6 

[0088] ^-C-y^ffi&i^ttCVDffitJ: 
oT. ^ffiKJiS 2 0 [ n m ] U^Wk^^y^ ( T 
IN) K 3 7 ;0Mftf-^y»3 7(iEH 

^12 30a«, HU'f y«2 4 0*a&^PSB2 
9, 3 2, 3 3<*>HffiC#«3fi*:?-*y|H3 6*)«JB 
50 ±t»tttf*i*. f-^y)S3 6t|S|«traPa52 
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( 

1 7 

9 * ffl$ LfcSfcf - * y& 3 7 « s M/yfl5 <7)&m 

[0089] &OT\ 07 (c) |C^-J:3IC. CVD 
«fc O^ffi^ff £ 4 0 0 [ n m ] SK<?5i!tMiT*6 
?y^fy (W) jR38££jfct-&. Cco^yj/^r 
yffi?3 8(;:J:oTB§PgB2 9 fctC ffiJPSB 

3 2, 3 3 2ififfi$£ 

a vmm 2 At mm hwmmmh r t a«r* 
*>. 

[0090] *<0«. 08fc*t«fc3fc, BPSGM2 
5 ±<7) ? y r yJI 3 8 £ FtfSOffiHy *9 - y (CjUl 

[009 1] JiLhtSJBBL^J: 5K, *fkW<om2<7>m, 
ilKfM^MlcolIMli, 1 1_L 

HRlfcftR 1 2£JIMU Cl OifeSKUR 1 2 1 

y'jn vmm 1 7 Srfrffi i 5 icaias tft 

[0092] <fcWC\ 1 1 tf)*?J8dt(88fc 

MOSSh^yy'^Sr^U:^ ¥gft»£l 1«0 
^BtBPSG|R2 5*iiBW4. BPSGJ1 
2 5<>>*l$: a rlHfrf*. fcfc. BPSGK2 5±K>' 

>j 3 yg« 2 7 . 

[0093] &wc\ mflBh Uyf" 1 5 f*|£Jti£ Lfcv 

'j3ya^Mi7±, y-^ajW2 3jjw^HWy 
tttti 2 4 ±taaw * ^'J3 yfi^tBB 2 7 sraaRWt 

(fe*U i^3ya<IMl7±fcteil!P«£»Jfrf*>. 

mz . ; u fc y 'J 3 ya-ftM 1 7 SLi/'friey y 3 

ygftS? 2 7S7X-/M7 f - y /ate x 0 l$*-fi> c 
j£U (iiB#tMosh-7yy : x^c7)y-xteij«2 3± 

[0094] <j?^t, f-^y]R3 6» a-fkf-^yj^3 7 

[0 0 9 5] ^<7)t&, BPSGl25±^y^f>' 
H 3 8 SBfJgeoiMU^ - y Cittlt* C t fc J: o t . 

[0096] zni: oizm&it:m2<7)mmmzi5^ 

tiki. y-*|£tt*2 3fttfFW yffiR12 4fc*t 

x-%h. ®.->x. mmmmmi'tz^cDummi-h 



1 0 ) WSf- 1 1-1 2 6 8 19 

1 8 

[0097] tea, &2<n$mBmzti^xmi (a) 

C*rtl3Pg]52 9, 3 2, 3 3<0#j£«HB*fcffofc 

a«oiSTjB«LTfcftv^. ^«Ji^<7)a6 <c) 

UW^HJSie^SSBMi: LT09 ( a ) -01 0 
( c ) iZnkt. 

[ 0 0 9 8 ] 09 ( a ) fcjj** «fc otC 7th'J V?y 
7 < mmx. y+y?fflHzX *) . 3 ygftB 2 
7S-/^--y/-fl.ii:tcJ;D, v"J3y®til7 
10 ±teffl3* SfaST-y U 3y»ftK2 7tcitg3 0 0 

[nm] OlSP^ lr»JW6. Kt. 

««1 l^ffifty'J3yg^ffi2 8S:JSJf 100 [n 

m] x-mttz. 

[00 99] -fL-T. R I ElEt: ± 0 . V U 3 ygftH 
2 8 5rx.yf-yN'.y^-TSii:^J: l 9, xl>3yg^2 
7«BP*3 l««»Ci/y3>'aMfcR2 83&»fe44"9- 
-f K">*-;Pefl«2 8Srm-ri.. ^V^f, C:ix^c=0 

y y 3 yfiftit 2 7^4**7* -ivmm 2 s 

7£LT, BPSGM2 5S-x.y^-y^tSClfc{cJ; 

20 Os y u 3 yg-ftK 1 7<o^itiijartsiapss2 9 

(ttfilOO [nm] ) *BPSGJ«2 5t:»jSt6. 
[0100] &IYT\ 19(b) (C^-fJ; a fc, >7x-y 
Nx-yf-y^SfciO. Mitf, H3 P04 V§?g#(7)X 
■yf-y^JSiK^ffifflL. y'j3ySftRl7, 27. 2 
8SVt-f H»>*-^g-fk)S3 9$r|^*-rS. -eo^ 

[0101] 09(c) tC^-f i. 0 IZ. 7th 

'J y -f &lX^iitM< H 9-f x -y f-y^tc J: 0 . 

y -x 1 2 3 atx h y a >m 2 4 co_h«(ciipgi5 2- *rt 

30 iUi/^MH40*»flW4. *LT« ;«l/y^« 

4 0£V^;tUBPSGl2 5^x 7 fy/ti>; 
tCioT. V-XM23RV : \ i UA y«24cO*«tC 
l!Bt1-SH!P»3 2, 3 3t»*-f*. 

[0102] <x^t\ y> ; x h«4 osKflaascjo 

010 (a) KaS-fidC, X^y 

abl.v^±cvD^c:J;-DT. Officii? 100 [nm] 
h\,mCVDmz£->X. ^ffltlf$2 0 [nm]gg 

wa^kf- ^ y fit 3 7 £ . 

40 [0103] KWC» 010 (b) fc^-fiat, CV 
DffiC±»)^Bff(=JfS4 0 0 [nm]Sg^/'y'Xf 
y (w) K38£»(K-f6. ^»^y^xryM38tc 
i->rBP»2 9**«>4fctfcK. SPSP32, 33 

t mmz v -mm 2 3rvy\sA ymm 2 4tm 

[0104] 010 ( c ) t^t«t 3C. BP 

5 Gm 2 5 ±.<Df y Vxt- yM 3 S SBftgOBIft' ^ - 

50 y'x^s-^$ii-|,. 
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1 9 

[0105] znxo (cms Lfciii 2 <7)mmm<r>$m 

t± B P S GJS 2 5 tit: £ZX'hhtz*b,3i-v1- 

[0106] {%i3<?>mmm) mz. *%,w<?>m3cr> 
mmmmi. mi iRtmi 2 (a) nai 5£#bil 
tcvhmmizmmh. hi ntm3<omtmmm 

h N-fA- y*;UMO S h 7 vVxtwwm&TttWk 
imX'h*). HI 2 (a) -HI 5Ji01 lCtJttSI 
I - I IIICJBofclrBSrlSfllKSUfctcOT**. 

mnmmmitm 1 on»®ti5istc*^Bj$- n?- 

•ry^/HMO S F 7^y^?C3ifflL£<ytt-&&a { , s 
SfWSfc J: 4*?#K»Jtk . F W y+mZHMfflk 

msvmmmz&^x. miommm&vm 
2<Dmmmx'xkit:Nj--r y*;nwo s y^y^x? 
<mm!m\zftm z>m*mz^\ ^x tanpf me 

[0 107] t-f. 012 (a) iZtjktiolZ, plf 

1 1 commizfmitmmiz x 9^* khhui 1 

2£$/¥3 0 [nmJtMti. *<0±.(C, CVDffi 

?tmm 1 0 0 [nm]i50 [nm] JtDWi. 
[0 1 OS] <?-<Df£, 7*h'JV/77-fgtBSl/Xy 

3 y]I 1 3Sl^y U 3 Vg^R 1 4 |A7-^y/t 

6. m=Htm^mzmfSL^titz^)w)^y 
mi 3wi^)oymm\ 4£i$*t &. 

[0 109] yyayM-fLJSl 4£-?7.:?k L 
SPHMBSHMVC-y FBftRl 2^x.yf-y/fc 

t ix. mttmmmmsfcm.i 1 srx^y^L 

3=§3 0 0 [nm],H300 [nm] (DM^Vf 
1 5*iNW«fil KCJBJjt-fi. 
[0110] &OT\ 012 ( b ) l,Z7jk-f£ 0 fc, 
■ftffifc J: 0 , fTlE F l*- y f - 1 5 i*|co¥3lfr» « 1 1 £8 
fRWfcasBMUIJtl 6£JiJll 0 [nm] 

cvDffitiO, buyf-i 5££if¥3*ft£«l 
lifcv-yayBftlll 7 £HJ?1 50-200 [n 

m]«nrrs. 

[0111] 012 ( c ) iZnk-TX olz, EJti 

&4*yxyi-y7' (R 1 E) mtz&t), isyziymit 
Rl 7Sr.1f'JxyayKl 3*«»aj <*iB) -fl^tx. 
yf-A? **»6*. tmhl-yj- 1 5<0FMSB<0 

^ftfE^ 'J 3 yg« 1 7 SrttKt 4 £ k **T&k& 
&. Rl EffiKiO. ^'Jv-Uny^l 3Srx 

[0 1 1 2] Hi 3 (a) t*tJ:3t. ¥S 



(11) 8H¥ 11-12 6 8 19 

2 0 

ftfflgl l±{C^'J3>g^tffi^«JIl 5 0 [nm] It 
£Xy^/\'y?-f&,IfcK«}:'). x 'J 3 y BftIR l 7 <0 

^'JaySfclRl 2«rl**-r&. 
[0 1 13]&we. 013 (b) fc*-f.]:3{C. 

^tftt j: o . 1 1 m=mmmiz*r- f 

10 MMkKl 9±tC. «| (P) tfF-rSilfcJtfyj/ya 
yfrhtzhV- hnM 2 OMf* -v 77MB2 1 s-w 

jwtfltt* . -e<om. 7 * h y y 7 ^ Sffis^x y 
f-y^T*»cj:9. **v7i)Miji2i. y-hms2 

[0114] 1 1 ±cy y a y&Mb 

K2 2**fllLfca, RlESlcJ:0. ^y'J^l 
«2 2^x-y^N'-y^y-tl,^hCJ;y. y-h«ffi2 

0 (OMMtc y'J3 yK-fbl^A^ t>%h*MV7* - ;HWk 

20 -v 7 7m$l2 1 fc LT . 

[0115] *msk. *mwm. 1 1 ^s^^isffliiSi 
mMlzmmJ * y?i A« S: i es^«c»j«-r S £ k 
ifivsi. mz. *mmmi uzmmtntztiz 
J:D . »^7t-yaA«^«tt-ft$^. 

ts. y- m»oM«ua^fwm)t*»K 1 1« 

30 «1Cp M^»Kh5« 4 1 £ s,;«p S^F^ 
«rtfiSWB4 lwJgOSrjSi. y-h««skV-xffi$2 
3kFMy^2 4 5:^tf^N|«£a«l liSra^V 
yXM (^0^) ^iiVMcommitWJx 

bmzmzixtiK. zlx. zvuisxhm-?*? 
xhmmi;?*. 

[0 116] <X^X\ 013 (c) iz^tioiz. cv 

Dmiz£*)*mimm i^ffltBPSG^2 5^ig 

40 1450 [nm] mmt&. 1 1 K 

^Kffil (0li.tf, fflJg : 8 5 0 ['C] . B#r B 1 : 3 0 [m 

1 n] ) ZMtZblZ**)* BPSGR2 5tf>«Jit¥ 
li-ft-ri.. -f-<0ft. CVDS(:J:D, BPSGBt2 5± 
\,ZisVaymW21*m- 1 00 [nm] Sr««f 

[0 1 17] ^"C. 014 (a) (C^tctt)^- 7* 

f y v 7? 7 -f fej*iat>'x y -i-y/mtiz*. o . y y 3 
ymm2i i kW--y?thLk\ l zl )r ). yyrjy 

H^IJI17±^y3yfi^tK2 7fc:eg3 00 [n 
50 m] Offlatf «r»*U-f *. £^)IR. ^2<?) 
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2 1 

mmmtm 0014(a) iz&^xzmvM®^ 
mmm 1 1 o^ek y y 3 ygftii 2 8 1 0 0 

[0 118] f-LT. R1E}£(CJ:>,. j/'jayfiftK 
2 8 £x y f-A 7 ?-f SCI b (C J: 0 . y'Jn yM-ft.il 2 
7tf5B!Pai<?5fflHtK5/U3yHfl«2 8*>4>=ar4-9--f K 

<y*- ivmWk 2 8$- jgfiSt-r i) . &wc\ 

3yM-ftH2 7i->M F«7*— /USHfcBt2 8£7*?i: 
LT . BPSGR25*Xyf-y^'tS;ttJ:i). v 10 

y 3 ygftiR 1 7 mmizmmtmnm 2 9 ( ms 1 

0 0 [nm] ) fcBPSGK 2 5 
[0119] 014 ( b ) fc^rf J: otC. 

•yhx-y^y^ffitcio. h 3 P04 mmn 
*vi-y?mm*mi. wzymmn. 27. 

[0 120] ZZX\ 014 (b) «t»0»«OMx 
Vf-1 5MIL£yy3yM-ftJll 7AtflM K^* 20 

7 1 J: o T £ft.l>. 

[0121301m, m?ftt&iJ i &Lztit:tmwm&. 

1 lSr^-t¥ffl@T*4. 01 1 (i^it-ft.®! 3 
oatfBPSG«2 5?&««Lfc«5J:0"CA*. COJ: 

01 KOtMc^tST'te. 5£SI£L 
fcS/'J 3 yg-ftjg 1 7 1 J: -> TJR^K^lSSh., til 

tt*4 l;WB£S*lT^*. 30 

[0122] zcomscommmm^auxh. *mfam 
m i i Bzmm u: y y 3 ymm 1 7 coiim^ 4 k 

•> * -^gftH 3 9 TH -> t n £ fc*> . -/'J3 yg« 

1 7t»tSfflPg|52 907KWf6]^ffiao| ! F§IEH^ 

&<tzztmmb%i. ft^. gspgii2 9ofig 
*«3PiWir t . im h •> * -ivmm 3 9 2^ lt« 
mz*/vaywmi 7S-^i-r^ct*i-c&s. 

[0 1 23] *<o«. ^ , J>- | ;3yM2 6^K-ft;5:ifi 

titfciO. Blln»29<0J:«flH«W.1f'Jyy3y« 

2 6 * 5»ftH 3 0 £ l& LT HP$ 2 9 tfffifflS *l* . 40 
Z<7) i a c. TOJWiLTfcHtaKy y y 3 y®|2 6 £ 
^k-TSv:i:^J:or, BHP»2 9##R«BjSS*i. 

[0 124] fcfc, 01 5fcjjr*-j:3ic, 7*hy 
77<-&tf£ft£^< Wx-y^yn:J:y. 
flJ«3 0a^BPSGR2 5*a!««fcft*LT, 

4M£fltJi4 1 taart*B!P»4 2 l 

7/1^5 -^Ett^ 3 50 



(12) 11-126819 

2 2 

[0125] ZZX\ T;U5-'7i k EaUl4 3*»4>^tt 
ftl£lfcV4 1 Sr^LT 1 1 (cfflSffift&Epfln 

[ 0 1 2 6 1 H^uiri^^msftas 1 1 . y- 
Nms2o, y-^.23. KU'f y24$-aa^m{a(c 

mmBiz®h¥m#mmti i WMztiz, . 

[0127] tUJ»">BLJt «t 3 1. **B^»3«Safi 
JBflSK J:ixtf . >- y 3 yg-fbM 1 7 Yvy^- 

-mmm±.izim?& ztizx*). $m&iizts t 
xm^mMiozttfxzi. cs-jt. *mftm.±. 

[0128] ( SS4 COS&Si^S ) » ifWm^ 4 «0 
*SS^«Sr. 01 6&t>'01 7(a) ~02 0 ( b ) £ 
SHHLfctffcJittttfcSBjjt*. 016Ji»4«OHJfije 
JB(C»4Nf-iry*;H«OS h5y^^<0Tffifl|«i 
^•f^0T-S) 0 , 0 1 7 ( a ) -02 0 ( b ) «01 
6fcfe(t^ I I I - I I i&fc&o/tBrffifclSJifc:^ 
UfetOTibi. *30iafiBJBI^l^SW4«!BtRI 
tttc*f6 B J ZNj-vy *;nw O S h 5 yy'A ^ tcjgffl L 

tzmx'hht>\ ^mtmnRt. ix . ^«c»ft±tc«^ 
mzitbX¥m&m#mfhtixKi:&so i mm® 

^ ^ y ^jummt mmm^mmcom^Rr/mmmmm 

t . * 1 — JS 3 ^IMt'ilit Nf--v y ♦A'M O S 

[0 129] ft. 017 (a) ^1"J:3t. 
8*5 l±KI6Wi5 2S:^UT^y3y*#fMi5 3 
3i*lft»t^TiSSOlS«5 0*fflSU. Pl?)y'j 

K12*JHW3 0 [nm] *<0±K. CV 

Da=£J:D5fcyvy3yjgl 3tyy3yg-ft)li4S: 
*<t-WURffl 00 [nm] t 50 [nm] tmth. 
[0 130] %<Wk, 7* YVVyj? 4lMBC[fx.-v 

j-ymwizx o . m=mm&im oioizv y y y 

3 ym 1 3 S!/y y 3 yg« l 4 Sr a"? --yft 
h. ttcbh. m^ftMmizB&ZixtzXV^'Jay 

mi 3m^)^ym.im\Am^th. 
[oi3i]<xc i/voymm\A*-?x9t i 

X. XFWtWKmWv miWl2ix-/+y7'lX 

mitz. wn<y>j3ymimi4£^x7 

b LX . *^«««»^ 'J 3 y^«jl 5 3Ji7f 
y/LT. )£$300 [nm],i|g3 00 [nm]«h 

yy^i5^#^*s«i uc»tiw-ft. znm. 

yf-l 5* SO iaffi5 0tfMtS»JB5 2K3»f *J:dt 
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[0 13 2] &vvt\ 017 (b) iZm-fXolz. 

3 {cs^wic«bis 1 6 zmm i o [ n m ] mm 

h. tcotk, CVDj££J:9, 5££tfSO 
I 5 0±Kv U 3 >mm 1 7 £££ 1 5 0~ 2 0 
0 tnm] tmth, 

[0133] fcwc. 017 ( c ) KthiT J: a t, R1E 
ti^f ?f yxyf-y^ (R l E ) W&zSl 0 , S/'Ja^Sfc 

mi a. 1 7S:--Ky^u3y^i 3* { sai («aj) -ri) 

4TX>y*A? -tOttft. TOE MO'* 1 5(7) 10 

3£x«y?-A*.y? LX%kt,Z®£t$>. 
[01 34] 018 (a) CiStf-JSC. Hffifc 
BKBLfc^y FIWtHl 2£Bfc£U:flL y'Jny^ 

Y*s-Wf- h«e*8«4 4±tC VDftfcJ: 9g«tt 
<D;K9>-9 3yJg4 5£»I&U tfr9^93yJl4 5± 
K^U3>'»ftlH4 6*jejSi-S. 20 

[0135] 7 * b 9 4 

«< K54x-vf-y^cJ:i?, x9 3>-l?-ffcJR4 6&tf 
;K9>-9 3>"$|4 5*£fc/f*--yyf-*. 
[0136] <fcwt\ 018(b) J: so 
IfflK5 0±{Cv'jaylMHI£fl|ffl 50 [nm]g 

ffiJX7fA'.y & £ t fc J: 9 , y'Ja yfiftfflt 1 

H •> * - /UiKkJS 1 8 imm-t . £ £ T. jK 9 v- 9 a 30 
yffl!4 5Ji^-;i'K7 , u-h«ffit fc«llgu. 018 
( b ) lc*f£H«>ffltt-?ti 7 -f H*^ 
Ji«fl®54fcJ:9* : HMS#&3fi.*. *<0». 3U^g 
ft«Wc#jft3ivn y'J3 ymm 1 2 

S. <*U«£. Jftfc (Ground) VccfltEKGg^ 

[ o i 3 7 ] %a <7mmmzt$^x&. 7 < -)V K5/ 

**:V-t)lffi®t LXm^t>hh. 40 
[0 138] <X^X\ 018(c) (C^fAdlC. 
•ftffi t J: 9 . y'J3 5 3 wft^jfcffiMLtfc 

y-MWfcKl9S:J»«-r6. CVDffitcj: 
9 . y- hBHUR 1 9±C, M ( P ) # K-r*ft*iK 
9 v 9 3 yfrhtt h ¥- Y%M. 2 0 Rtf * + 7 7®m 

Stfx v+y?W(Hz£ 9 . -y TfjKUB 2 1 . y- 
[01 39] **>tl. SOlSfi5 0±JC^9 3y»fl: 50 
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K2 2«:*«Lfc», RlEj£{eJ:9, Z<r)<yV3yM 
•ffcffil 22Jx7fA' 7 ;f|,ci!:j;0. y- h IS 2 

M2 2frX»ftt-«. Ht, ft^JSfWSfciBftSfi*:* 
■v 7 7UMUR 2 1 £ VX ? i: ft . *?»ft*«tf> S O 

is«5 0(cns*H«K w*.ur, ats^^f^yaA-t 

[0140] i/>j3y¥mftm53cr>m?m 
f&ffiigcommizwm'i *y&*mz asmrmizB&t 
hzufix-zh. mz, soimm5oizmmimt 
ztizxL w&4*y&*Mim&.%it. y-hs 
s 2 o offifflc) v- 9 a y^Nwwi 5 3 <r>mm \zvm^ a 

>ub*2 4 y- h«ffiopifflifew^ 

y'j3 y^»f*Ji 5 3 (?)««tC^aftt£iE®4 1 Sr»j« 
*S. =3r*5, y-xffW2 3At^KM ym®24<7M 
&^ma. y ^-^Yy-)VYr\y-vnMA5th]y 
yy i 5 wijHifs«<?D ^ 9 a y^^#=® 5 3 <^mm^v 

-yxhm (^0*) T'S-5T^^y?iA-tl.^i;tJ:9 

[0141]%V^ 019 (a) C^-fJ:^ CV 
D^(C J: 9 S O I mm 5 0±O£ffi£ B P S G®52 5 S 
Mif4 5 0 [nm] mtth. *<Q&. SO IS«5 0 
fc^a (Mitf, iftBE : 8 5 0 [*C] , 1*13 : 3 0 

[mi n] ) £tfcfZtt,z£V). BPS 2 5 <D%M 
STfi-fW*. -C-COm. CVDffiti9, BPSGK2 
5±^9 3yMtS|2 7£J8«10 0 [nm] &lt« 

[0142]«O-C, 019 (b) fc^ti^C 7* 
h 9 yy? 7 ^ affi&lA'x.yyyyS»i(cJ; 9 . x9 a 

ymm2i*w--y7~$h^t\,z$.*). yyay 

mm 1 7 i^y 9 3 >"MttflI 2 7 (CHS 3 0 0 [ n 
m]<OHJP« (*-/!-) Srm-T*. SOI* 
«5 0^®(ci,.j3yg«2 8^lilll 00 [n 

m] ximth. 

[0 14 3] -eLT, RlEj£tcJ;9. y'Jnyltt 
28Srx.yf-A*.y^-rs,ii:fcj:9. ^)oym.\m.2 

i mu^mmzyvaymtmsfrhtchvi v- 

bX, BPSGffi2 5$-x.yyyy-tl>ii:tJ:9, >• 
9 3 ygftjg 1 7 ^aitclifilf 6 «□« 2 9 ( ttS 1 
00 [nm] ) $rBPSGffi2 5(CJfM-fl.. 
[0144] 8»vC. 02 0 (a) fc^-Tidt:. ^X 

•yhx-yyyysfcj:9, Mitf. h 3 P04 S?S^<7) 
x-yy^ysatettJHU i^-9 3>-M«17, 2 7, 
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[0 14 5] ZZX\ 3iB««fcJ:r>T*ffl*3ftfc 
[ 0 1 4 6 ] 0 1 6ti. &Htetfi&ZtvbSO I £K 

5 o £ ^-r^ffiHT-j) * . zzx\mi6 itmum 3 

0AtfBPSGR2 5£4MU««ra'Cft«. -coi 
dfc. 0l6<7ttffl*)«ttT-tt, hl^f-l 5f*it:il 

XU 7 < -lVY\s—)\/ YWtftfflm. 5 4 IZ X o T ST 
[0147] -fcOflL sKU ^ 'J n yH2 6 fcSSBflifcJi 

■f i k c <t o . hspsr 2 9 o±«fH«w^ >; v u n vJi 

2 6 £ 3 o fc j£ LT lidS 2 9 *«£ill> . 

ZVkolz. : ?ibBf8,lXi3^tz# , J's , J3>m2 6£ 

t^t b&wzvmti £ k * { T'# a . 

[ 0 1 4 8 ] &£. H2 0 ( b ) fc^-f J: 3 (c, 7 th 
'J y 7"? 7 4 -atfi hlctt < H 5 4 x -y * y*Tc i 
0 , JRMMUI 3 0 &tf B P S cm 2 5 L 
t, ^aW«cJ14 1 tPJart-SSPS4 2ZB®.t 

h. z<mun4 2*ftLxw3>*mwm5 3<nm 
■£» mam *) pm^mmzmxL 
x. pstohhkimm nmfcth. aist 

iO. >• U 3 5 3 fcJRBHfciK LT CI <0 p S! 

*mi£m&Zitxi>£\,\ ztx. x^vtmzx*) 

0- ^j$»sil4 1 k«««J<i67^5-'7AE*MI 
4 3 

[0 14 9] ddT. T;US -•7AKHJI4 3fr^$& 

msmm4 1 ^Lt^siftMsi n=a««fi€-ran 
■fi><rka^«ET'fci>. *lt. ^tu-t/wfRacijv^ 

Ttt 7 < -)V h'y-yl' h'^^-fitfgjg 5 4 (C «k o T 
#1*3 ivo #3^$Sttfl«C-3fK*1K«<a 

mmx'hi. 

[0 150] BjSL$rVV**SOI*«5 0. 7 s - 
hmfls20. 7-7.23. HW-f y24 5-®a^€{5K 

[0 1 5 13 «r*J, aS4^SOt»18W)i 3 K¥gft*t£ 
k LT SO I S8t£JBivt*§-£K(i, H 2 0 ( a ) izjjk 
■fTMXisV^vmmi 7. 2 7, 2 8£I&*L£ 
3l&a^TSOI£«5 0?)ttiW5 2S:Hi*-f6 

[0 1 5 2} 02 Hi, i^x yM'yfy/Ci^) 
SSBWfcS*"*-. 2H (SIR) (H«*«l*Hlta*t4i 
«a64^k;!> { *Jfre£>4. H2Hc^tJ:o 
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(c, soia«5 0«ieiOT5 2*ii/4PJ»ttfc:Hs* 
m&hfzffl&<?>±.m>i' 'J 3 y#3$ftjg 5 3*< 

[0153] J2UJM Lfc «t o fc . *»BH«)»4 OUSfi 
»!»KJ:*Uf . ¥&*att5 l±telttM5 2£#LT 
i, 'J 3 y*#fWB 5 3 ^Iftft <bftT SOI 3§1S 5 0 

$rfflv\ huyf-i 5%imm5 2i t z§mzitx£mm 
Wti^tch m^tmm zi&m-h. zrazx*). mm 

tS^k*^T*S. 

[0 1 54] -etT. i^jaiHlS§ffltf{Sr7-f-;L'Kv-;U 
HSfHMlflBi 5 4(c ± oTKHSfifc.* t 'J ^;WBfiSc 
S^*^5lllfc^Sitl.^k* { T'#l». $4>C. ^t'J 

-k;wgfiitfflii£ 7 -)v y i/-)\> m^mm m 5 4 c 

i->T»^ltt*Jt«>» ^«lil4 1 ZftLXT 

20 [0155101*1*. tMW 5 2 SOI »K5 
O*^^l,^#«^BO^*«fi!t0Sr02 2t^t. c: 
<7)i3t. *iMi^4o«/n./;(:ttffl'], 7'n 
•y ? 1 Sl>"7"n -y 7 2 5:^^ U -fe;Mf$k L . 7'o y 7 
3&tf 7*n 7 7 4 $-«ffl|l]K^k Ltfllfi£t h , %4 

nmmmx'm i -tz x o iz . * * u -b/Miw ( 7*n » 7 

1 . 7'D -y72) c7J^^Mii7 -f -./l- K i — ;l K#-f 
^KflBt 5 4 i 0 fir 3 (MfiVm-Ch 4 . JE t . flGaH 
BfRWW7*n y 7 3 7 -f K H* 

TtfSHiii 5 4 TfiV \ 7* a -y 7 4 tf)3H4i* 5rNU>- 
30 f - 1 5 rt(c»««nJt2fl««t J: SSi^SifflitTlT 

[01 56] ZMzi.*), y-i-^Y^-^vm^m 
flB!5 4-CEB$iX7t7'o<y7l , 2, 3£fcWCli, 
S^«fu& EPJPtS i k t J: •) 1- 7 > > : 7.7^l ^ v >(i 

msbz&mizwi hzt tfx-% . 

t^fct L7t7'D -y 7 4 Kfc^-ni h 7 y "JAfcomft 

&&zn*bXJ\4J-<7*-'?>Ammtzzttf*i& 
x-hh. 

[0157] ;oi^/o 771-4 £tfc«J4*?#* 

40 fltJiti, 7'o y 7fS5ra^mw(Efc^^^ J; 3(cso 

IS«5 0(7>ffi«JI5 2(Cjgfl>hl/yf-l 5rtC»« 
S/lfc3S«<IWKc J: **HHtfll»fc L T . #7*n 7 
1 -4 S:««WCf*4 i 3 C-f 4 . 
[0 158] Srfc, m4HS£)gffiiiioV 1 'T{i. ^t'J-fe 

YyyiSXfVL^mZfcZ^h^mitTfiLtztf. 

Hjanittfflwttjv^T, «a<o^t!;-t/ufi«&*v^i 

ffi(^«fflli]B««*»fe<OlWtcit LT^f- H U y^^MR 
^fe-ti-Sik^T'^S. 
50 [0 1 59] M*(f. 023(C7KtJ;9^. ^fflSSSfi 
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? mm® 6 o izmfcomft £ erainr & c t jc «t o t . 

7'D •/ ^ 4 fcffiorn •/ ? 1 -7*D -y 9 3frb#- F L 

CO 1 6 0] zntfr&h^t&nzttctfh. yn 7 ;i 

Stfflitti, yo -y ^SSCtW^^jrvU 3 1 S 

o i wr5 o<vmm5 2iz&t2>m&m®frt>i8.z>m 
[oi6i] mmm®mt**v*jum&(7)<mi3.. 

02 3 corn -y 9 1 K^Ti 0 7"o >y ? 1 flfcfftli 

152 izmt h^mm^h^m^mmmm^i 

X . 9Sm&kiLl-&'7n v7 1at7u-v?lb(,zm. 
WLXb±\<\ Z<7)i§&i>. y'uy? 1 a, 1 bcOjSUT 
Srfl|jailJB&®jS««i: LTtiV\ 
[0 162] 

mw^39g tr ffM-r & -r t s <o-c. sag* 

[ 0 1 6 3 ] 4fc. #$Sffl«ffi4>8ac J:*itf. 2PM 
[ 0 1 6 4 ] § fete. *^«i«C JfitiT. 2R 

[oi65] *»wcj:fuf . iNift»R±««fje«« 
[ o 1 6 6 3 * fc . *f6flBc ± war. > * y * ^a#.x 

SOI«S*fflir^ii:fc:J:0. ^=E'J4r;H»«fc«5a 

zmfrxmTBmmzm%mzm.ii itximmm 

mi j xmnmivmmmm&immmnm 
mmzxmm^twmmmx'hh . 
[02 3 i (o9m&Bizm*mwm<om 
mim^xmrniz^iwrnwrnx-ht . 

[031 #f69J*>JS 1 *^£fB£ft&¥*tt£gBoK 
jftfrffi*l»I(c*i-«iWBriiiiaT** . 

[04 j *^<7)m2wmmmizm*m&mw£* 
tm^-wmx'hh. 
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[05] *mnm2(?mmBiz&z¥m#mm<?>m 
mu^xwRiz^t mmwmx'foi, . 
[06] *m&m2<mimBtzm*m#mm(om 
mTm&x.nMiz7ptm®w®x't> *> . 

(07 ] *^0^2^SS^S(c^|,^^a^ 
&;fri££lStK*rf tSB&0rffi0T'£ h . 
[08] *^c7)S2OM£^©(:^-i»^S*^ac0i? 
Steffi * ISIBt^r j§tB&BJrffl0T& * . 
[09] *^^2<7)HJ(ag®(c^S^^ffi£Ot2 
10 &#&£ISJffc^JMBMIT'*>&. 

[01 o] *mam2e>mmmzm*mmmcr> 
mmwi£xfmizjjk-mmmmx'$)&. 

[011] *^BJ«0^3fiO»^ffi!C«l»^^S^ 
*-fffB&¥ffi0T*l>o 

i®i2]*m<r)m3<omfflmm&*mftm&<o 
^mjjmtxnmiz^iwmmmx'hi. 
i®i3]*mcom3<nmmmiz®z>*mftsm(o 

[014] *«B^si3oSat»JBtcfl[4iii»f«6ltO 

20 wtd>&* xmrnizuk-mmmmx-f) i . 

[01 5] *3W1^3a|gim(cffi*^ft§«a 
l»ffi£I*PIK*^«B&Bffi0-e*>l> . 
[016] *fgH^H4W^ig»®^«.^##:gSS: 

[017] *^Bjc7)^4^j(yg«^i)-i i «^a^ 

[018] *^^4^MfiJgffi{cf*S^»*ga^ 

mm^mzxm.^tmmmmx'hi . 
[01 9] *j&B*^4<o5atjesstcffii i i t awHiB<o 

30 I©IIK^W&»rH0T'$>&. 

[02 o ] *ffi^40y$mmmM&i*mti&&) 
m&umixmmiz^-tmmmmx'h^. 
[02 1 ] *fmn&4<vmw®izi&h*mim&t: 
^tmmmmxhh. 

[02 2 ] *mm4<mmBmizi%2>*mftmwco 
£imf&$*tm®¥wmx'fo& . 

[02 3 ] *^<o»4^WBeJBte«4**f«III<o 
[*f^>t&Bj» 

40 1 1 

12 A* 7 HS« 

13 --Ktj^ijay^ 

14 isVayBMM 

15 hVVf- 

16 m<m 

17 ^'jnyfiftR 

18 -t>f H 

19 y-MMt« 
2 0 y-M|ffi 

50 2 1 Jf-v/: 
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